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A BRIEF SUMMARY OF THIS REPORT

THIS REPORT DESCRIBES THE DEVELOPMENT OF A BILLET CRITERION MEA~

SURE, AND ITS ADMINISTRATION TOo |1l MINEMEN.

THE MEASURE WAS DEVELOPED FROM BILLET DESCRIPTIONS GATHERED IN PRE=

VIOUS RESEARCH WITH THE HELP OF SUBJECT MATTER EXPERTS, IN 1 TS FINAL

FORM T CONTAINED NINE STATIONS, EACH OF WHICH PROVIDED AN EVALUATION OF

HOW WELL A MINEMAN COULD PERFORM ON AND HOwW MUCH HE KNEW ABOUT CERTAIN

A QUICK OVERVIEW OF THE STATIONS |S PROVIDED IN CHAPTER

THE SCORES AS ANALYSED AFTER ADMINISTRATION SHOWED DIFFERENCES BE=

TWEEN PAY GRADES IN THE DIRECTION WHICH WAS EXPECTED., THE DIFFERENTIAL

IS SHOWN GRAPHICALLY IN Fisure 10, PAaGE 66.

IT 1S FELT THAT THE MEASURE TO WHICH SUGGESTIONS FOR FUTURE USE

ARE APPENDED, CAN BE USID BY THE NAVY AS A STANDARD AGAINST WHICH ToO

EVALUATE SUCH THINGS AS CLASS=ROOM PROCEDURES, AND PENCIL AND PAPER

TESTS OF JOB PROFICIENCY. THE USE OF THE CRITERION AS A MEASURE TO

DETERMINE TRAINING DEFICIENCIES IS ALSO POSSIBLE. PERSONNEL MANAGEMENT

PROCEDURES WITHIN AN OPERATIONAL UNIT MAY BE IMPROVED THROUGH EVALUATION

OF TRAINED MEN ALREADY ON THE JOB.

IN ADDITION, THIS REPORT CAN SERVE A5 A "HANDBOOK" FOR THE NAvY's

B!LLETS.

USE IN CONSTRUCTING PERFORMANCE CRITERION MEASURES FOR OTHER

CONF IDENTIAL
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CHAPTER |

INTRODUCT 1 ON

THis REPORT 15 PART V OF FIVE PERGONNEL STUDIES IM THE FIELD OF

MINE WARFARE, PRODUCED Y PSYCHOLOGICAL RELEARCH ASSOCIATES UNDER CON=-

TRACT Nonr 902 (00). THL REPORT® AKE TITLED AS FOLLOWS:

(1)

(5)

& e
)

W

WARF ARE,

TecHnicaL ReporT - Parr | - PrROcebURELS, MANUALS, AND FORMS
FOR INTERVIEWING, TABULATING, AND COMPILING BiLLET ANALYSIS
[nFoRMATION {(UNCLASSIFIED).

Appennices 7o Tecunicar Reeert - ParT | - PrRoceouses, Manuacls,
AND FORMS FOR INTERVIEWING, TABULATING, AND CoMPILING BiLrLET
ANALYSIS INFORMATION (UNCLASSIFIED).

TechnicaL ReporRT = PART Il - MInE WarRrFARE BiLLet DESCRIPTIONS
AND SPECIFICATIONS -~ VOLUME | - Minge COUNTERMEASURES
(CoNFIDENTIAL)

TecHnicaL RepoRT - PART Il - MiNe WARFARE BivLLeT DESCRIPTIONS
AND SPECIFICATIONS - VOLUuME |1 - MiIniInG (ConFipENTIAL).
TecunicaL ReporT - Part 111 - (SicreT).

TecunicaL RePORT - PART IV - RECOMMUNDATIONS FOR SELECTION
STANDARDS AND TRAINING FOR MiINE WARFARE BiLLeTs (CONFIDENTIAL).

TecunicaL RePORT - PART V - CrITERION DEVELOPMENT FOR THE
Mineman BitLet (ConFiDeENTIAL).

PRESENT REPORT 1S THE FINAL STUDY 1IN PERSONNEL STUDIES IN MINE

AND EMPLOYS DATA PREVIQUSLY RZPORTED 1iv TORMER STUDIES, PARTICU~

LARLY FROM ParRT Il. |IN ORDER TO UNDERSTAND ADEQUATELY THE COLLECTION

AND USE OF BILLET ANALYSIS INFORMATION IN THE CONSTRUCTION OF PERFORMANCE

CONF IDENT 1AL




e

S o e

AN

PSYCHOLOGICAL RESEARCH ASSOCIATES

CONF IDENT 1AL

MEASURES, THE READER IS ADVISED TO REFER TO THE REPORTS LIGTED ABOVE.
INITIALLY 1T WAS PLANNED TO STUDY PRESENT MCTHODS FOR ASSESSING
PROFICIENCY IN THE MORE CRITICAL MINE WARFARE BILLETS. FOR THOSE BILLETS

JUDGED TO BE OF CRITICAL IMPORTANCE AND FOR WHICH ADEQUATE PERFORMANCE
STANDARDS WERE NOT AVAILABLE, EFFORTS WOULD BE MADE TO DEVELOP SUCH
MEASURES AND SUBJECT THEM TO EVALUATION. [T WAS DECIDED THAT EMPHASIS
SHOULD BE ON ON=THE-JOR PECRVFORMANCE RATHER THAN ON PAPER AND PENCIL TESTS
OF THEORETICAL KNOWLEDGE WHEREVER POSSIBLE. JT WAS FELT THAT ONLY THROUGH
élLLET BEHAVIOR MEASURES WOULD OPERATIONAL PROFICIENCY BE ADEQUATELY PRE=-
DICTED.

As THE PROJECT PROGRESSED 1T BECAME EVIDONT THAT SOME DELIMITING
WOULD BE NECESSARY, CONSEQUENTLY THE CRITERION DEVELOPMENT DESCRIBED IN
THIS REPORT DEALS WITH A SINGLE CRITICAL BILLET, MINEMAN, THE DECISION
TO DELIMIT, MADE IN CONFERENCE WITH THC PER-OuNFL ANALYSIS DIVISION OF
THE BUREAU OF NavaL PERSONNEL, WAS PROMPTED BY THE DIVERSITY OF BILLET
ACTIVITIES IN MINE WARFARE. |T wAS DECIDED THAT WHAT WAS NECESSARY WAS
A METHODOLOGY OR PROCEDURE FOR NAVY PCRSONNEL TO FOLLOW IN CDNSTRUCTING
SPECIFIC PERFORMéNCE TESTS FOR USE AS CRITERIA,

THE EMPHASIS THROUGHOUT TH!1S PART OF THE PROJFGT WAS TO DEVELOP A
CRITERION IN SUCH A WAY THAT THE METHOD COULD SERVE AS A GUIDE FOR CRI=-
TERION CONSTRUCTIONy BY NAVY PERSONNELy FOR OTHER BILLETS. A SUBJECT-MATTER

EXPERT CAN USE THIS REPORT IN CONSTRUCTING CRITERION MEASURES WITH A

CONF IDENTIAL
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MINIMUM OF HECLP FROM PSYCHOLOGISTS OR PERSONNEL TEGCHNICIAN., OSUCH HELP
MAY BE OCSIRABLE CSPECIALLY IN THE FINAL STAGES OF STATISTICAL EVALUATION

AND ANALYSIS OF OATA.
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CHAPTER ||

THE NEED FOR AND CHARACTERISTICS OF A CRITERION

THE NEeD FOR A CRITERION

IN ORDER TO EVALUATE THE ADEQUACY OF EXAMINATIONS AND TESTS GIVEN
IN SITUATIONS WHICH REQUIRE AN ESTIMATE OF JOB ABILITY 1T 15 NECESSARY
TO HAVE A STANDARD FOR COMPARI|ISON. THE INSTRUCTOR WHO CONSTRUCTS AN
EXAMINATION FOR HIS COURSE MAY HIMSELF FEEL STRONGLY ABOUT ITS GOODNESS,
HE MAY BE SATISFIED THAT THE BEST SCORES GO TO THL BEST STUDENTS AND THAT
STUDENTS WHOM HE HAS JUDGED POOK ALSO GET POOR SCORES ON HIS FXAMINATION,
His STANDARD OF COMPAR | SON 15y, OF COURSE, HIS PLRSONAL JUDGEMENT CONCERNING
THE STUDENTS. THiS STANDARD OR CRI!TERION MAY, RIGHTLY OR WRONGLY, BEt
QUESTIONED BY THOSY WHO DO NOT HAVE THE SAME HIGH OPINION OF THE INSTRUC-
TOR'S JUDGEMENT IN THIS MATTER., WHAT 1S NECESSARY 1S A CRITERION WITH
WHICH THE RESUL!S OF HIS EXAMINATION CAN BtE COMPARED AND WHICH S INDE~-
FENDENT OF WHATEVER PERSONAL Bi1AS MAY BE INVOLVED,

THE MAJOR PURPOSE OF THIS REPORT IS TO DELINEATC THE CONSTRUCTION
OF A CRITERION WHICH MAY BE USED IN EVALUATING THE JOB PERFORMANCE OF
MINEMEN AND WHICH CAN ALSO BE USED TO EVALUATE PAPER AND PENCIL OR OTHER

MEASURES OF IMFORMATION AND ABILITY,

THE CHARACTERISTICS OF A CRITERION

SCANNING THIS OR ANY REPORT OF CRITERION DEVELOPMENT WILL SUGGEST

THAT GREATER EFFORT 1S EXPENDED IN DEVELOPING CRITERIA THAN IS USUAL IN

CONF IDENT AL
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CONSTRUCTINMG EXAMINATIONS FOR DAY 10 DAY uUst, HOWIVLR, THE CHARACTERIS-

T TICS WHICH ARE DESIRARLE ‘N CXAMINATIONG, ARLC THOSL THAT ARE HECESSARY 1IN

CRITERIA, FOLLOWING 1% A ARIEF DI :CU3 10N OF TCST CHARACTCRISTICS IMPOR=-

TANT IN BOTH,

VALIDITY - IN ORDCR THAT A MEASURE RC ULEFUL A% AN EXAMINATION OR AS
A CRITERION 1T MUST., N A GIVEN S ITUATION, DIFFSRINTIATE BETWEEN THOSE
WHO ARE ABLE ~/ND THOSLE - i0O ARE ~OT. THIS RECQUIREMINT 15 KNOWN AS VAL IDITY.

RELATIVE TO THE CONSTRUCTION OF A CRITER'OY %UCH A3 Th{ PRESENT ONE, THERE
ARE THREE AUPFCTS OF VALIDITY WiiIClH Musi RY CO~“I1DCREDN, THESE ARE CONTENT
VALIDITY, CONCURRENT VALIDITY AwD PROSICTIVG VALIDITY,

I. CONTENT VALICITY 1% SHOWN i3Y DUMONSTRATING THAT THE CONTENT
OF THE MEASURL GAMPLES ADTQUATELY ThE %iiUATIONS OR SURJUGCT MATTCR OF THE
BILLET., CONTENT VALICITY [5 CSPECIZLLY IMPORTANT I THE CASEL OF PROF I =
CIENCY MEASURES.

2. COMCURRENT VALIDITY | EVALU/AITD RBY SHOWIMNG HOW WiLL SCORES
ON THE TEST OR CRITERION MLAGURE CORRESPOND TO OTHIR MCASURES OF CORCUR-

RENT STATUS OR ABILITY,.

3. PrReoOICTIVE /ALIDITY $ QUITE SIMILAR TO CONCURRENT VALIDITY
EXCEPT FOR THE TIME LCLEMENT, PreotcTive VALIDITY 1% SHOWN BY HOW WLLL
PREDICTIONS MADE FROM THL MEASURE ARE CONFIRMED BY EVIDENCE GATHERED AT

SOME SUBSEQUENT TIME., THIS REQUIRES A RELATIVELY LONG RANGE RESEARCH

PROGRAM,
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RELI1ABILITY = ALTHOUGH VALIDITY 15 THE PRIME CONSIDERATION, A GOOD
MEASURE MUST ALSO BE REL!IABLE. IT MUST MEASURE THE ABILITY iIN A CONSTANT
AND CONSISTENT WAY, IF AN INDIVIDUAL DOES WELL ONE DAY, HE SHOULD NOT
FAIL ON THE SAME THING THE NEXT, ASSUMING THAT HE HAS NOT CHANGED SIGNI=
FICANTLY IN ABILITY. FURTHCR, SUCCESSIVE EXAMINERS WHO SCORE AN INDIV=-
IDUAL SHOULD OBTAIN VERY SIMILAR RESULTS. THIS LAST POINT IS INTIMATELY
LINKED WITH THE CHARACTERISTIC OF MEASURES DESCRIBED NEXT,.

0BJECTIVITY = ONE FEATURE WHICH TENDS TO INCREASE THE RELIABILITY
OF SCORES IS OBJECTIVITY. THIS CHARACTERISTIC REQUIRES THAT A MINIMUM
OF PERSONAL BIAS BE PRESENT IN SCORINGe LACK OF OBJECTIVITY RESULTS (N
AN INDIVIDUAL'S SCORE FLUCTUATING ACCORDING TO THE DAY TO DAY CHANGES
IN THE FEELINGS OF THE EXAMINER. THE SCORE RECEIVED WILL VARY DEPENDING
UPON WHICH EXAMINER SCORES THE PERFORMANCE,

FAce VALIDITY = ANOTHER DESIRABLE CHARACTERISTIC WHICH IS OFTEN CON=-

SIDERED ESSENTIAL 1S FACE VALIDITY, THIS REQUIRES THAT THE MEASURE NOT

ONLY BE VA.LID BUT THAT IT HAVE THE APPEARANCE OF VALIDITY, IF THE IN=-
DIVIDUAL TO BE EXAMINED IS TO DO HiS BEST ON THE EXAMINATION IT IS PAR=
TICULARLY IMPORTANT THAT HE CONSIDER THE MEASURE RELATED TO THE JOB
DUTIES AND RESPONSIBILITIES CALLED FOR BY THE BILLET IN WHICH HE IS BEING

EVALUATED.

PracTicaL 1Ty - CLOSELY RELATED TO THE ABOVE EARMARKS OF A GOOD

MEASURE IS THE REQUIREMENT THAT IT BE PRACTICAL TO ADMINISTER AND SCORE.

CONF IDENT 1AL
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A MEASURE WHICH 13 GOOD IN OTHER RESPECTS MAY FAIL IN USEFULNESS THROUGH
BEING TOO TIME CONSUMING OR DIFFICULT TO EMPLOY.
MENTION OF THESE CHARACTERISTICS, A5 THEY APPLY TO THE MEASURE

DEVELOPED IN THIS RESEARCH 1S MADE IN ApPPcnDiXx C.

CONF IDENT 1 AL
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CHAPTER 11

PLANNING THE CRITERION MEASURE

PReL IMINARY PLANNING OF CRITERION

PREVIOUS WORK ON CONTRACT NonrR 902 (0O) YIELDED A COMPLETE BILLET
DESCRIPTION OF THE MINEMAN'S JOB. THE ACTIVITIES WHICH COMPOSE THIS
BILLET ARE PRESENTED IN TECHNICAL REPORT = PaRT Il - MINE WARFARE BILLET
DescrRiPTIONS AND SPECIFIcATIONS (ConFioeENTIAL). THEY involve 1041 Tasks,
EACH DESCRIBED IN THE REPORT UNDER A FLAG STATEMENT. THE TASKS COVER
THE LARGE NUMBER OF DIFFERENT KINDS OF ACTIVITIES WHICH A MINEMAN PER=-
FORMS., AMONG OTHER THINGS, THE TASKS VARY IN HOW ROUTINE THEY ARE, IN
IMPORTANCE, IN DIFFICULTY, AND IN THE NUMBER OF MEN REQUIRED TO DO THEM.
FURTHER, 1T WAS IMMEDIATELY APPARENT THAT NOT ALL OF THEM COULD BE PRACTI=
CALLY TESTED. WHAT FOLLOWS IS A DESCRIPTION OF THE MANNER IN WHICH THE
041 TASKS WERE REDUCED TO A MANAGEABLE NUMBER.

A) PaRTICIPATION OF SuBJECT MATTER SPECIALISTS AND PSYCHOLOGICAL

RcseARCH AssOCIATES.

EacH oF THE 1041 FLAG STATEMENTS WAS TYPED ON A 3 BY 5 CARD AND ALL
WERE ASSEMBLED IN A BOX IN THE ORDER IN WHICH THEY APPEARED IN TECHNICAL
REPORT - PART Il = MiNE WARFARE BiLLET DESCRIPTIONS AND SPrCIFICATIONS
(ConFIDENTIAL) - VOLUME Il = MINING. SiX SUCH SETS WERE TYPED. SiX
MINEMEN EXPERTS (FOUR CHIEF PETTY OFFICERS AND TWO FIRST CLASS PETTY OFF|=
CERS) WERE EACH PRESENTED WITH A SET OF CARDS AND INSTRUCTIONS TO SORT

THEM |INDEPENDENTLY THROUGH FIVE SUCCESSIVE BARRIERS.,
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FirsT SorT:

(ALL
CARDS)

SeconD SoRrT:

(PiLe B
ABOVE )

THiIrD SORT:

(PiLe B
ABOVE )
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EEPRESCNTATIVENESS. IS THIS TASK REPRESENTATIVE OF THE WORK
THE MINEMAN DOCS IN GENERAL, THAT 1S, 1S IH!S TASK I1SOLATED,
UNUSUAL, AND ONLY DONf IN ONE OR TWQO MINES OR, !S IT RQUTINE
AND DONE ON MOST MINES? |F THE TASK 15 1SOLATED OR UNUSUAL,
THAT 1S, NOT TYPICAL OF WHAT THL MINEMAN DOES IN HIS DAY~
TO-DAY WORK, PUT THE CARD IN PiLE A, |F THE TASK iS ROUTINE
AND TYPICAL OF WHAT THE MINCMAN DQES IN HiS DAY-TO=-DAY WORK,
PUT THE CARD iN PiLe B.

IMPORTANCE. IS THIS TASK FREQUENTLY RCQUIRED OF NEARLY ALL
MingMEN? (AT FIRST, FREQULNTLY WAS DLFINED AS AN AVERAGE

OF ONCE A MONTH 8UT iT SOON BECAME EVIDENT THAT THIS WOULD
RESULT IN PRACTICALLY ALL CARDS BEING DELETED. CONSEQUENTLY,
FREQUENTLY WAS RLDCFINCD AS ONCE A YLAR). |F THE TASK 'S
NOT FREQUENTLY REGUIRED OF THE MINEMAN, PUT THE CARD IN

PiLe A, |F THE TASK 1S FREQUENTLY REQUIRED OF THE MINEMAN,
PUT THE CARD IN PiLe B.

DiFFICULTY. |S THIS TASK SO EASY THAT ALL MINEMEN CAN DO

IT WITHOUT ANY TROUBLE OR SO HARD THAT VERY FEW MINEMEN

CAN DO IT? [IF THE TASK IS EITHER SO EASY THAT ALL MINEMEN
CAN DO IT WITHOUT ANY TROUBLE OR 30 HARD THAT VERY FEW
MINEMEN CAN DO IT, PUT THE CARD IN PiILE A, PuT ALL OTHER

TASK CARDS, THAT 1S, THOSE THAT ARE MEDIUM HARD IN PiLE B,

CONF IDENTIAL
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FourRTH SorT* ONeE MAN TAask., CAN THIS TASK BE COMPLETED ENTIRELY BY ONE

(PILE B MAN WITHOUT HELP, EVEN THOUGH IT MIGHT TAKE HIM MORE TIME?
ABOVE )
IF THE TASK REQUIRES MORE THAN ONE MAN TO DO 1T, PUT THE
CARD IN PiLeE A, |IF THE TASK REQUIRES ONLY ONE MAN TO DO

IT, PUT THE cARD IN PiLe B.

FiFTH SorT: PRACTICALITY. CAN THIS TASK BE TESTED BY A PRACTICAL TEST,

(PiLe B THAT 1S, CAN A TEST BE DEVISED TO TEST THIS TASK WHICH WOULD
ABOVE )
NOT REQUIRE ANY "DEAD TiME", (SUCH AS A RUN DOWN TEST FOR
A 24 HOUR CLOCK) OR THE TASK WOULD NOT REQUIRE EXPENSIVE
"mock=uPs"? IF THE TASK CANNOT BE TESTED BY A PRACTICAL
TEST PUT THE CARD IN PiLE A, |F THE TASK CAN BE PRACTICALLY
TESTED PUT THE cARD IN PivLe B.
PiLe B OF THE FIFTH SORT FROM EACH OF THE SIX SORTERS WAS THEN
USED TO SELECT THE TASKS WHICH HAD PASSED THESE BARRIERS SUCCESSIVELY,
THE STANDARD OF ACCEPTABILITY WAS SET AT FOUR COF THE SIX. THUS, ANY
CARD WHICH APPEARED IN FOUR OF THE SIX FINAL PILES WAS ACCEPTED FOR POSS~-
IBLE INCLUSION IN THE CRITERION MEASURE. TWENTY=EIGHT CARDS, EACH REPRE=
SENTING A MN TAsSKk, WERE PASSED THROUGH ALL FIVE BARRIERS BY FOUR OF
THE SIX SORTERS.,
B) THE QUESTIONNAIRE
WHILE THIS SORTING PROCEDURE 1S AN EXCELLENT MEANS OF REDUCING THE

TASKS TO A MANAGEABLE NUMBER, FURTHER CONSIDERATION WAS NECESSARY [N THE

SCREENING PROCESS., IN THIS KIND OF SELECTION PROCESS A TASK MIGHT BE

CONFIDENTIAL
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REJECTED DURING THE "FREQUENCY" SORT THAT PERHAPS 1S SO CRITICAL AS TO
DEMAND EVALUATION OF A MINEMAN'S AB!LITY TO PERFORM iT. THUS, A REVIEW
OF THE REJECTED "A" PILES WAS NECESSARY AND IN THE PRESENT INSTANCE WAS
CARRIED OQOUTe. NO EXCEPTION TO THE SORTING PROCESS WAS DEEMED NECES.SARY.
IN THIS CONNECTION IT IS INTERESTING TO NOTE THAT TEf "DIFFICcULTY" SORT
RESULTED IN THE REJECTION OF TASKS WHICH IN THE OVERWELMING MAJORITY
WwERE "Easy” RATHER THan "Haro'. - e

FURTHER PARTICIPATION OF THE MINEMEN EXPERTS INVOLVED FILLING OUT
A QUESTIONNAIRE CONSTRUCTED TO OBTAIN FURTHER INFORMATION ABOUT THE 28
TASKS ON WHICH FOUR OF THE SIX SORTERS AGREED. THE ADMIN|STRATION OF
THE QUESTIONNAIRE PROVIDED DETAILS WHICH WERE OF GREAT VALUE IN ITEM
CONSTRUCTION IN A LATER STEP. THE GENERAL FORMAT OF THE QUESTIONNAIRE
IS PRESENTED BELOW:

le | HAVE SEEN THIS JOB DONE ABOUT TIMES.

2ie THE THING THAT MANY MEN FORGET TO DO WHEN DOING THIS JOB 1S:

3. THIS WAS FORGOTTEN ABOUT TIMES OUT OF THE NUMBER | HAvVE
SEEN.
4, |F THI1S WERE DRISCOVLRED RIGHT AWAY [T WOULD TAKE ABOUT

CONF I DENT I AL
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wouLD
MINUTES 7O FIX AND WOULD NOT REQUIRE REPLACEMENT,.

COVERED RIGHT AWAY T wOULD?

lF NOT DIS=

5« THE MOST COMMON MI3TAKE MADE IN DOING THIS JOB IS?

6. THIS MISTAKE WAS MADE ABOUT TIMES OUT OF THE NUMBER |

HAVE SEEN.

7« |F THIS WERE DISCOVERED RIGHT AwAy |7 WOULD REQUIRE REPLACE=

wOULD NOT

MENT, lF NOT DISCOVERED RIGHT AWAY IT wOULD:

8. IF YOU GAVE A MAN THiS JOB TO DO YOU COULD TELL THAT HE WAS A

BETTER THAN AVERAGE MINEMAN |IF HE:

CONF IDENT1AL
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9. |F ALL APPARATUS IS IN GOOD CONDJTION:

Ae A GOOD EXPERIENCED MINEMAN SHOULD BE ABLE TO DO THIS JOB IN
MINUTE S,

Bo AN AVERAGE MIiINEMAN WOULD TAKE ABOUT MINUTES.,
C. A POOROR INEXPERIENCED MINEMAN MIGHT TAKE MINUTES.

10, COMMENT ON BACK OF THIS SHEET.

THE INFORMATION PRESENTED ABOVE IN THE QUESTIONNAIRE FORMAT WAS 08~

TAINED FROM THE MINEMEN EXPERTS ON EACH OF THE FOLLOWING TASKS.

. PREPARES FOR TEST ON B-21 (BA 241/U) BATTERY.

2. Makes LoaD TEST ON B-21 (BA 241/U) BaTTERY.

3. PREPARES FOR ELECTRICAL SENSITIVITY TEST ON A=5 FIRING MECHANISM,

4, MAKES ELECTRICAL SENSITIVITY TEST ON A=5 FIRING MECHANISM,

5. SETS UP MICROPHONE FOR ACOUSTIC TEST ON A=5 FIRING MECHAN]|SM.

6. MAKES ACOUSTIC SENSITIVITY TEST ON A-5 FIRING MECHANISM,.

Te SETS uP MK 65 TEST SET.

8. MAKES ELECTRICAL TEST ON A-6 (OR A=8) FIRING MECHANISM,

9. MAKES FINAL CHECK AND CONTINUITY TEST ON Ma3 FIRING MECHANISM,

10s MAKES FINAL INSPECTION OF M=5 FIRING MECKANISM,

Ils MAKES INSULATION TEST ON M3-0 FIRING MECHANISM,

12, RESETS SENSITROL AND STEPS TO HOME POSITION, MI9-0 FIRING MECHANISM.

13. MAKES OPERATE TEST ON MI-0 FIRING MECHANISM,

14, MAKES NON=~OPERATE TEST ON M3-0 FIRING MECHANI|SM,

CONF IDENT t AL
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MAKES INITIAL AND SUBSEQUENT RESET TIME TESTS, M3-0 FIRING

MECHAN I SM,

16,

23,
24,
25.
26.
217.

28,

PLANNING

CHECKS OVER=ALL CYCLE TIMES, MI3-O FIRING MECHANISM,
MAKES FIRING TEST, M9=0 FIRING MECHANISM,

MAKES INSULATION TEST, M3=l FIRING MECHANISM,
CycLes SS-8 AND RESETS S$S=9, M=l FIRING MECHANISM,
MAKES TIMING TEST, M3-| FIRING MECHANISM,

MAKES SENSITIVITY AND BALANCE TESTS ON M=l| FIRING MECHAN{SM,
MAkEs OHMMETER TEST oN CD-4.

TESTS FOR swiITCH cONTACT, CD-14,

ResgTrs cLock 1o O INDEX POINT, CD-14,

Hooks up Mk 4l TEST SET,

Hooks up Mk 27 TEST SET.

CHECKS RUNNING TIME OF A=8 FIRING MECHANISM,

TAKES EXCITER COIL READING MINE Mk 36-1,

CrRiITERION FORM AND CONTENT

A)

DeveLOPMENT OF CRITERION FORM

A NUMBER OF THINGS WERE CONSIDERED IN DEVELOPING THE FORM OF THE

CRITERION MEASURE., THESE INCLUDED THE RANGE AND TYPE OF CONTENT, THE

TIME REQUIRED FOR ADMINISTRATION, THE NUMBER AND SKILL LEVEL OF THE MINE=-

MEN TO BE TESTED, THE NUMBER AND KIND OF ADMINISTRATIVE PERSONNEL, THE

CONF IDENT 1AL
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PHYSICAL LOCATION OF TESTING, ANO APPARATUS PROBLEMS,

THE CONTENT CONSIDERATIONS ARE DEVELOPED IN SECTION 'B) FOLLOWING.
SOME BRIEF COMMENTS AND JUDGEMENTS ABOUT THE REST OF THE CONSIDERATIONS
ARE INCLUDED HERE., THE CHARACTERISTICS OF THE FINAL FORM OF THE CR'TERIOMN
ARE LISTED BELOW WITH ACCOMPANYING RATIONALES.

(I) LENGTH- |T WAS DECIDED THAT THE PERFORMANCE MEASURE SHOULD NOT

EXCEED THREE HOURE FOR A TYPICAL MINEMAN AND SHOULD NOT EXCEED FOUR HOURS

FOR THE SLOWER PERFORMERS. IN PART THI5 wWAS BASED ON CONSIDERATIONS OF
FATIGUE AND IN PART ON ADMINISTRATIVE PROBLEMS, T SHOULD BE NOTICED THAT
THIS TIME IS MORE THAN THE AMOUNT WHICH WOULD BE REQUIRED TO GET AN AP-
PRAISAL OF A MINEMAN'S PERFORMANCE IN FUTURE ADMINISTRATIONS OF THE CRI
TERION MEASURE., THE DLVELOPMENT OF THE CRITERION REQU'RES THE INCLUSION
OF MORE ITEMS THAN DOES ROUTINE TESTING, FOR EXAMPLE, ALLOWANCE 1S MADE
FOR 1TEMS WHICH IN THE RESEARCH VERSION DO NOT PROVE ADEQUATE,

(2) DiFFicuLTY, THE VARIATION IN SKILL LEVEL OF MINEMEN DEMANDS A
MEASURE N WHICH THE DIFFICULTY RANGES FROM EASY TO VERY COMPLEX 1TEMS,
A SPECIAL PROBLEM OF THIS RESCARCH WAS TO DEVELOP A MEASURE WHICH WOULD
ALLOW COMPARISONS TO 2E MADE AMONG MINEMEN OF ALL PAY GRADES, THE FINAL
FORM HAD TO INCLUDE MATERIAL WHICH WOULD GIVE A CHISF PETTY OFFICER A

CHANCE TO DEMONSTRATE HIS ABILITY AND AT THE SAME TIME ALLOW A SEAMAN

oo <

APPRENTICE TO MAKE A SCORE THAT REFLECTS HIS5 SKILL.

(3) AePARATUS. THE DECISION TO BUILD THE CRITERION AROUND ACTUAL .

CONF IDENT i AL
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MINE COMPONENTS RATHER THAN A CO SITE TESTING AFPARATUS WAS LARGELY
BASEO ON THE CONOITION OF PRACTICALITY, |T WAS DECIDED THAT IT WOULD BE
BETTER TO USE COMPONENTS AVAILABLE AT MINE WARFARE BASES., THE TRAINING
OF TEST ADMINISTRATORS WAS THEREBY MAOE SIMPLER SINCE THEY REQUIRED NO
EXTENSIVE INTRODUCTION TO THE GEAR EMPLOYEO., ALSO, THE MEN TESTED WERE
UNOOUBTEDLY MORE AT EASE WITH RELATIVELY FAMILIAR APPARATUS., THE SELEC=-
TION OF THE SPECIFIC COMPONENTS EMPLOYED WAS DETERMINED TO SOME CXTENT

BY HOW STURDY IT wAS. APPARATUS WHICH IS USEO TO TEST OveR |00 MEN,

MANY OF WHOM ARE RELATIVELY INEXPERIENCED, NEEDS OF NECESSITY TO BE
RUGGED.

(4) TiMminNG. AN EARLY DECISION IN DEVELOPMENT REFLECTED CONSIDERABLE
THOUGH GIVEN TO THE TIME LIMII.VERSUS NO TIME LIMIT PROBLEMs EXAMINATION
OF THE MINEMAN'S JOB SHOWS THAT WHILE HE FREQUENTLY 1S CALLED UPON TO TURN
OUT A LARGE YOLUME OF WORK THE CONDITIONS UNDER WHiICH HE DOES SO ARE L iM=
ITED MOST OF THE TIME BY THE CARE NECESSARY IN PREPARING AND TESTING MINE
COMPONENTSs |N THE JUOGEMENT OF THE SUBJECT MATTER EXPERTS, ONE OF THE
CRITICAL BEHMAVIORS OF SUCCESSFUL MINEMEN WAS THAT THEY "TAKE THEIR Time",
AS A RESULT THE EXAMINATION WAS CONSTRUCTED AS A NON=TIMED TCST AND NG
ITEM WAS SCORED ON THE BASIS OF HOW LONG A MINEMAN TOOK TG COMPLETE IT,
ONE 1TEM, THE LAST OF STATION 2, INVOLVEO A TIME LIMIT FOR ADMINISTRATIVE
REASONS. EXPERIENCE IN A TRYOUT SUGGESTED THAT MEN WHO EVENTUALLY COM-

PLETED THIS IEM DID SO IN A SHORTER TIME THAN THE FIVE MINUTES FINALLY

CONF IDENT | AL
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ALLOTTED.
(5) STRUCTURE. THE BREAKDOWN OF THE WHOLE TESTING SEQUENCE INTO

MINE STATIONS DEVELOPED OUT OF ALL THE CONSIDERATIONS LISTED IN THE FIRST
PARAGRAPH OF THIS SECTIONs, ONE OF THE MORE EVIDENT VALUES OF THIS SYSTEM
IS THAT 1T ALLOWS FOR THE TESTING OF MORE THAN ONE MAN AT A TiIME. THE
NUMBER OF MINEMEN WHO CAN BE TESTED AT ONCE 15 LIMITED BY TWO FACTORS:

Ae THE NUMBER OF TRAINED ADMINISTRATORS AVAILABLE

Be THE NUMBER OF AVA!LABLE SEPARATE COPIES OF THE COMPONENTS
USED IN TESTINGa A MINOR CONSIDERATION HERE 1S THE FACT THAT A STATION
WHICH 15 "MIGH LEVEL" OR DIFFICULT SHOULD NOT BE ADMINISTERED AS THE FIRST

TEST. IN TRYOUTS OF THE STATIONS TO BE DESCRIBED LATER, THE POLICY IN

THIS RESEARCH WAS TO START A MINEMAN OUT ON ONE OF THE EASIER STATIONS.

B) SerLecTion oF CRITERION CONTENT

THIS SECTION IS INTENDED TO DESCRIBE THE STEPS OF ADDITION AND SUB-
TRACTION INVOLVED IN ARRIVING AT THE GENERAL CONTENT OF THE CRITERION
MEASURE. THE DEVELOPMENT OF SPECIFIC ITEMS OF CONTENT WILL BE DISCUSSED
FURTHER ONe. THE BASIS FOR GENERAL CONTENT SELECTION WAS OF COURSE THE
28 TASKS SELECTED AS DESCRIBED EARLIER. SEPARATE BUT iNTERRELATED ANALYSES
WERE PERFORMED IN CONNECTION WITH THESE DATA RESULTING FROM THE COOPERATION

OF SUBJECT MATTER EXPERTS AND PsycHoLoGICAL RESEARCH AssocIATES' PRO-

FESSIONAL STAFF,

CONF IDENT | AL
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ONE ANALYSIS CONSISTED OF DETERMINING THE ELEMENTS WHICH MADE UP
EACH OF THE 28 TAsks., THIS WAS DONE BY REFERRING TO THE BILLET DESCRIP=-
TION DEVELOPED EARLIER IN THIS RESEARCH AND BY DERIVING FURTHER |INFORMA=
TION FROM RELEVANT OP's, EACH SPECIFIC ITEM OF BEHAVIOR, BROKEN DOWN |N=
TO ITS SMALLEST UNITS, WAS TALLIED FOR EACH OF THE 28 TAsSKS. |IN ADDITION,
BEHAVIOR SEQUENCES WHICH OCCURRED MORE THAN ONCE IN THE TASKS WERE NOTED,
THIS ANALYSIS ALLOWED THE EXCLUSION OF CERTAIN STEPS IN A SPECIFIC TASK
BECAUSE OF SIMPLICITY} OTHER STEPS WERE EXCLUDED BECAUSE THEY WERE ESSENT-
IALLY REPETITIOUS. HAVING A CLEAR PICTURE OF HOW THE BASIC TASKS WERE
ALIKE AND DIFFERENT MADE JUDGEMENTS ABOUT INCLUSION AND EXCLUSION EASIER,
ANOTHER ANALYSIS WAS CARRILCD OUT ON THE RESPONSES TO THE QUESTIONNAIRE
GIVEN TO THE SUBJECT MATTER EXPERTSe THIS YIELDED INFORMATION ABOUT
ERRORS OF OMMISSION AND ERRORS OF COMMISSION COMMONLY MADE IN DOING THE
BASIC TASKS, JUDGEMENTS ABOUT THE TIME REQUIRED TO DO THE TASK ALS0 Rg-
SULTED FROM THIS ANALYSIS,

IT SHOULD BE EMPHASIZED THAT THESE ANALYSES WEREt DONE WITH THE CLOSE
COOPERATION OF A SUBJECT MATTER EXPERT (MNC) AND THE CONTRACTOR. FURTHER
INFORMATION RELATIVE TO THE SELECTION OF CRITERION CONTENT WAS OBTAINED
IN INTERVIEWS WITH REPRESENTATIVES OF THE NAvAL ORDNANCE LABORATORY AND
THROUGH INTERVIEWS WITH AND DEMONSTRATIONS BY INSTRUCTORS AT U, S. Navai

ScHooLs, MINE WARFARE, YORKTOWN, VIRGINIA,

AN ADVANTAGE OF THE CLOSE AFFILIATION OF THE CONTRACTOR WITH SUBJECT

CCNF IDENT 1AL
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MATTER EXPERTS WAS THE REALIZED POSSIBILITY OF MAKING CONTENT SELECTION
MORE THAM A MECHANICAL FOLLOWING OF QUANTITATIVE PROCEDURESe. AS THE L!ST
OF "MUST BE INCLUDED" TASKS GREW, IT WAS POSSIBLE TQ ADD TO THE MATERIAL

DRAWN FROM THE BILLET DESCRIPTIONS, |T SOON BECAME APPARENT, FOR EXAMPLE,
THAT SOME OF THE OPERATIONS INVOLVED IN THE MINEMAN'S BILLET WERE IMPLIED
RATHER THAN STATED !N THE BILLET DESCRIPTION, OTHERS WERE OF SUCH A NATURE
AS TO BE TAKEN FOR GRANTED., |N THIS REGARD AND AT THE SUGGESTION OF SUB-

JECT MATTER EXPERTS SUCH THINGS AS SOLDERING, USE OF TOOLS, SCHEMATIC

DI AGRAM READING, AND THE CLOSING OF MINE CASES WERE INCLUOED IN THE FINAL

LIST OF TASKS,

C) GeneraL CONTENT OF THE CRITERION MEASURE

THE STEPS DESCRIBED IN SECTION (B) RESULTED IN JUDGEMENTS TO INCLUDE

IN THIS MEASURE THE FOLLOWING KINDS OF TASKS:
(1) 1DENTIFICATION GF COMPONENTS
(2) AsSEMBLY AND DISASSEMBLY OF COMPONENTS
(4) TROUBLE sSHOOTING

SELECTION AND USE OF TOOLS

)
)
(3) ROUTINE TESTING OF COMPONENTS
)
(5)
)

(6) UsE oF REFERENCE MATERIAL

THE ANALYSES OF THE 28 BASIC TA5KS DETERMINED THE INCLUSION OF THE

FOLLOWING COMPONENTS:
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) AN ACOUSTIC FIRING MECHANISM

2) A MAGNETIC PRESSURE FIRING MECHANISM

(

(

(3) A DIP NEEDLE FIRING MECHANISM

(4) A MAGNETIC - INDUCTION FIRING MECHANISM
(

S) COMPONENTS SUCH AS CLOCK DELAY MECHANISMS AND BATTERIES

ASSOCIATED WITH THE MINES IN WHICH THE FIRING MECHANISMS

ARE EMPLOYED,

THE READER MAY REFER 7O CHAPTER V! FOR A BRIEF OYERVIEW OF THE
SPECIFIC CONTENT OF THE CRITERION MEASURE, AND TO APPENDIX B FOR MORE

DETAILED INFORMATION ABOUT EACH OF THE MINE STAT|ONS FINALLY INCLUDED.

CONF IDENT AL
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CHAPTER |V

CONSTRUCTION OF THE CRITERION MEASURE

THE CLOSE COOPERATION BETWEEN THE CONTRACTOR AND SUBJECT MATTER
EXPERTS WHICH CHARACTERIZED THE PRELIMiNARY PLANNING OF THE CRITERION WAS
EVEN MORE INDISPENSIBLE THROUGHOUT THE CONSTRUCTION STAGES. THE GREATER
PART OF THE ITEM AND STATION DEVELOPMENT WAS CARRIED OUT AT THE CCNTRACTOR'S
OFFICE IN WASHINGTON, D. C., PsvycHoLOGICAL RESEARCH ASSOCIATES WAS IM=
MEASURABLY AIDED IN THE DEVELOPMENT BY THE PRESENCE IN WASHINGTON OF A
MNC on TAD fFroM U, S. NavaL MiNe DeEPOT; YDRKTOWN, VIRGINIA., His cooPERA-
TION THROUGHOUT ALL STAGES OF THIS RESEARCH CONTRIBUTED NO SMALL PART TO

THE PRDJECT.

A) RECORDING THE RESULTS

IN GENER,» THE RESULTS OF THE PERFORMANCE TESTS MAY BE RECORDED IN
THREE WAYS, THROUGH THE USE oF (1) creck L1sTs, (2) FINAL PRODUCTS, AND
(3) RECORDS MADE BY THE EXAMINEE. EXAMINATION OF THE TENTATIVE CONTENT
OF THE CRITERION MEASURE AS IT DEVELOPED IN THE EARLY STAGES SUGGESTED
THAT IN MOST CASES THE APPROPRIATE SYSTEM TO EMPLOY WDULD BE THE USE OF
CHECK LISTS. THERE WERE, HOWEVER, PARTICULARLY IN THE "uUseg OF TooLs"
AREA SEVERAL OPPORTUNITIES TO USE FINAL PRODUCTS AS AN ADJUNCT TO THE
RECORD. THE DECISION, THEREFORE, WAS TO CONSTRUCT A RECORDING FDRM COM-
POSED LARGELY OF STATEMENTS REFERRING TO THE MINEMAN'S PROCEDURE BUT

CONTAINING IN ADDITION STATEMENTS REFERRING TO THE QUALITY OF THE FINAL

CONF IDENT I AL
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PRODUCT OF THE MINEMAN'S EFFORT, MOST OF THE PROCEDURE ITEMS WERE PLANNED
SO THAT THE EXAMINER COULD RECORD OBJECTIVELY WHAT A MINEMAN DID; OTHERS

WERE PLANNED TO ALLOW RECORDING WHAT HE SAID,

B) INITIAL PREPARATION OF STATION ITEMS
THE GENERAL CONTENT DERIVED IN THE PRELIMINARY STAGES OF PLANNING
WAS TRANSFORMED INTO SCORABLE ITEMS, STATIGN 8Y STATION. THE PROCEDURE
FIRST INVOLVED THE SELECTION FROM THE PROPOSED CONTENT OF A UNIT TASK
ENCOMPASSING TASK ELEMENTS THAT WERE CRITICAL TO MINEMEN'S PERFORMANCE.
EXAMPLES OF THESE TASKS ARE THE CONTENT OF THE STATIONS FINALLY INCLUDED
IN THE CRITERION MEASURE. ALL INFORMATION RELEVANT TO EACH STATION WAS
RECORDED ON A ROUGH FORM IN COLUMNS. THE INFORMATION INCLUDEDS
) DIRECTIONS TO THE EXAMINEE
2) DIRECTIONS TO THE EXAMINER
3) COMPONENTS NECESSARY
4) DIRECTIONS AS TO LOCATION AND MODIFICATION OF COMPONENTS
WHEN NECESSARY
5) TENTATIVE ITEMS TO BE SCORED
6) STANDARDS FOR SCORING EACH ITEM
THE RATIONALE FOLLOWED FOR ITEM TYPES WAS THAT WHICH HAS PROVED SUC~-
CESSFUL IN CONSTRUCTING EXAMINATIONS OF OTHER TYPES. THESE CAN BE DIS-

TINGUISHED AT THREE LEVELS?

CONF IDENT I AL
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1) 1TEMS REQUIRING KNOWLEDGE OF FACTS INCLUDING:
(A) NemencLATURE
(8) MateriaLs
(c) TooLs
(o) RoutiNE cHECKS

2) 1TEMS REQUIRING THE APPLICATION AND USE OF INFORMAT ION,
SUCH AS:

(o) OPERATIONS OF A ROUTINE NATURE
(8) MAKING FAIRLY FINC DISCRIMINATIONS
(c) GIVEN DATA TO SIMPLE PROBLEMS - ORAWING CONCLUSIONS
(D) RECOGNIZING DISCREPANCIES IN COMMON COMPONENTS
3) ITEMS REQUIRING INSIGHT INTO BASIC REASONS INCLUOING:
A) "WHy" QuEsTIONS
B) "Know How"
c) DRAWING INFERENCES
(0) SOLVING PROBLEMS IN UNFAMILIAR CONTEXT
() UNDERSTANDING PRINCIPLES
AS CAN BE GATHEREO FROM A CLOSE EXAMINATION OF THE FINAL RECORDING
FORM OF THE CRITERION MEASURE THESE THREE TYPES OF |TCMS WERE INCLUDED AT
VARYING LEVELS OF OIFFICULTY., FOR INSTANCE, NOT ALL ITEMS REQUIRING
KNOWLEDGE OF FACTS WERE PITCHED AT EASY LEVELS. FACTS WHICH A SEAMAN
APPRENTICE COULD REASONABLY BE EXPECTED TO KNOW AS WELL AS THOSE FAMILIAR
ONLY TO HIGHER LEVEL PETTY OFFICERS WERE BUILT INTO ITEMS.
AS EACH ITEM WAS SUGGESTEO FOR INCLUSION IT WAS REVIEWED FOR RELEVANCE
TO THE MINEMAN'S JOB, ANO FOR THE POSSIBILITY OF OBJECTIVE SCORING.

WHEREVER A PROBLEM AROSE BONCERNING THE VALIDITY OF INCLUDING THE I TEMS,

IT WAS SUBJECTEO TO EXPERT JUOGES FOR REVISION, THE ITEMS, OF COURSE,

CONF IDENT I AL
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VARIEO IN HOW EASY THEY WERE TO SCORE CONSISTENTLY; AN ITEM THE SCORING
OF WHICH DEPENDED ON WHETHER A MAN CONNECTED A PARTICULAR WIRE TO A GIVEN
TERMINAL PRESENTEO NO JUOGMENTAL PROBLEMS. BUT, SUCH AN ITEM AS THE FIRST
ONE IN THE sTATiON 3 (CD-14 SETTING) wHICH wAS WORDED "DCE5 NOT USE 5ET-
TING TOOL BEFORE REMOVING DIAL" REQUIRED SOME INDICATION AS TO THE MEANING
OF THE WORD USE. THIS COULD BE INTERPRETED TO MEAN "PICKS UP SETTING
TooLs" OR A VARIETY OF THINGS SUCH AS "ToucHes CD-14 wiTH SETTING TooL"
"MANIPULATES OR AT-TEMPTS TO MANIPULATE CAMS WITH SETTING TooL',

IN ORDER TO MAKE OBJECTIVE, CONSTANT SCORING POSSIBLE FROM MAN TO
MAN, OIRECTION3 TO THE EXAMINER WERE INCLUDED IN TERMS OF A SCORING IN=
STRUCTION OR STANDARD. FOR EXAMPLE IN THE CASE OF THE ITEM REFERRED TO
ABOVE THE INSTRUCTION "NO CREDIT IF HOLE IN SETTING TOOL IS PLACED ON &

PIN" ACCOMPANIED THE ITEM.,

IT 1S OF COURSE IMPOSSIBLE TO ANTICIPATE ALL MISINTERPRETATIONS BUT
IN THE DEVELOPMENTAL STAGES OF STATION CONSTRUCTION EVERY EFFORT WAS MADE

TO ACHIEVE A RELIABLE SCORING GUIDE,

AS CAN BE SEEN ON THE FINAL FORM OF THE EXAMINATION (ApPcnDix B8)
MUCH OF THE INFORMATION RECORDED ON THE ROUGH FORM IN COLUMNS WAS TRANS=-

FERRED TO THE SCORING FORMS,

THE ADMINISTRATIVE OIRECTIONS PREPARED FOR THE EXAMINERS WERE DESIGNED
TO PREVENT AN EXAMINEE'S EARLY FAILURE FROM PENALIZING HIM ON LATER [|TEMS.

FREQUENTLY, THE EXAMINEE WAS GIVEN DIRECTIONS TO TELL THE EXAMINER WHEN
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HE HAD FINISHED A CERTAIN OPERATION, THE EXAMINER COULD SCORE THE OPERA-
TION AND THEN |F NECESSARY MAKE ANY CHANGEC NECESSARY FOR A 3UCCESSFUL COM-

PLETION OF THE NEXT STEP.

C) 171em REView AND REViISION

THE STATIONS IN ROUGH DRAFT UNDERWENT THREE SEPARATE REVIEWS?
(1) REVIEW FROM SUBJECT MATTER STANDPOINT, (2) REVIEW FROM TEST CONSTRUC-
TION STANDPOINT, AND (3) FINAL REVIEW BY REPRESENTATIVES OF THE BUREAU
oF ORDNANCE, DEPARTMENT OF THE Navy,.

THE REVIEW FOR SUBJECT-MATTER REQUIRED FREQUENT REFERENCES TO RELE-
VANT OP's AND OTHER MANUALS. FROM A TEST CONSTRUCTION POINT OF VIEW, THE
OBJECTIVITY OF SCORING, PRACTICALITY OF MAKING THE NECESSARY OBSERVATIONS,
AND THE WORDING OF DIRECT QUESTIONS TO THE EXAMINEE WERE SCRUTINIZED.
IN ADD!TION, CERTAIN ADMINISTRATIVE PROBLEMS HAD TO BE ANTICIPATED. FOR
EXAMPLE, THE EXAMINER IN STATION 8 wAS DIRECTED TO DISCONNECT A LEAD TO
THE SEARCH COIL BEFORE STARTING A MINEMAN ON THE TEST. THIS PREVENTED
ACCIDENTAL OPERATION OF THE FIRING MECHANISM BEFORE THE TEST PROTOCOL
REQUIRED IT. A DIRECTION TO CONNECT THE SEARCH COIL AT THE APPROPRIATE
TIME WAS ALSO NECESSARY. THE FINAL REVIEW BY RCPRESENTATIVES OF BUORD
NOT ONLY GENERALLY INCREASED THE CHANCES OF ERRORS BEING RECTIFIED BUT
ALSO ALLOWED FOR INCLUSION OR EXCLUSION ON THE BASIS OF RECENT CHANGES

NOT YET INCORPORATED IN THE OP's,
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CHAPTER V

PREPARATION FOR CRITZRION ADMINISTRATION

THE PROJECT LIAISON OFFICER, IN COMPANY WITH THE CONTRACTOR'S
REPRESENTATIVE, MADE ARRANGEMENTS WITH THE Executive OfrFicers oF U. S,
NavatL ScHoots, MiNe WARFARE AND THE U, S, Navar Mine Depot, YORKTOWN,
VIRGINIA TO PROVIDE FOR THE ADMINISTRATION OF THE CRITERION MEASURE.

A) INiTiAL AsseEMBLY

THE NECESSARY EXAMINATION ROOMS, MiNE COMPONENTS, AS WELL AS
EXAMINERS AND EXAMINEES WERE MADE AVAILABLE FOR PROJECT USE. SOME MEN-
TION SHOULD BE MADE OF EACH OF THESE IN TURN.

PERSONNEL ENGAGED IN THE PROJECT WERE FORTUNATE TO HAVE ARRIVED AT
THE MINE DEPOT AT A TIME WHEN FOUR ROOMS WERE AVAILABLE, THE CHARACTER-
ISTICS OF WHICH WERE MOST APPROPRIATE FOR ADMINISTERING THE CRITERION
MEASURE. THE ROOMS PROVIDED WERE FREE FROM OUTSIDE DISTRACTIONS, WERE
WELL=L IGHTED, AND WERE SUPPLIED WITH PLENTY OF ELECTRICAL RECEPTACLES.
THE SEPARATION OF THE ROOMS MADE IT POSSIBLE TO AVOID WHISFERING QUESTIONS
AND ANSWERSe |N THE EXAMINATION, THE EXAMINER FREQUENTLY ASKED FOR AND
RECEIVED ORAL REPORTS FROM EXAMINEES; IN THE PHYSICAL PLANT PROVIDED,
OVERHEARING OF THESE BY OTHER EXAMINEES WAS EL IMINATED.

THE MINE COMPONENTS NECESSARY WERE ASSEMBLED IN THE RESEARCH ROOMS
AND ARRANGED SO THAT THREE OF THE ROOMS CONTAINED TWO STATIONS AND ONE
HELD THREE., THE GEAR WAS MODIFIED WHERE NECESSARY AND SET UP FOR

ADMINISTRATION, (THE MODIFICATIONS ARE DESCRIBED IN APPENDIX B.)
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A REQUEST WAS MADE AND APPROVED FOR EXAMINERS TO BE HIGH LEVEL
PETTY OFFICERS, THESE EXAMINERS WERE OBTAINED FROM THE Mine DepoT,

THE ARRANGEMENTS FOR SUBJECTS INCLUDED THE SCHEDULING OF MINEMERN
FROM THE MINE WARFARE ScHCoL AND FROM THE MiNE DepoTr. THE SCHoOOL SuP-
PLIED |5 MEN OF DIFFERENT RATES FOR A PRELIMINARY TRYOUT OF THE MEASURES
AND ALSO |3 MEN WHO WERE INCLUDED IN THE FINAL ADMINISTRATION OF THE
CRITERION To Il MInNEMEN, THE REST OF THESFE MEN WERE FRoM THE DepPor.

B) PreLimINARY TRyouT

AFTER THE RESEARCH ROOMS AND APPARATUS WERE PREPARED, A PRELIMINARY
TRYOUT WAS COMPLETED. THIS ADMINISTRATION TO |5 MINEMEN WAS CARRIED OUT
TO SERVE THE MULTIPLE PURPOSES OF: (1) EXAMINER TRAINING, (2) APPARATUS
cHECK, (3) CLARIFICAT1ON OF ADMINISTRATIVE PROBLEMS OF ROUTING, ETC.,
AND (4) CRITERION FORM REVISION.

THE 15 SUBJECTS FOR THIS TRYOUT RANGED fFROM MNC's wHO WERE INSTRUC=-
TORS AT THE MINE WARFARE ScHooL To MNSN wHO WERE JUST STARTING AN ELEMEN=-
TARY COURSE IN MINE WARFARE. MEN OF DIVERGENT ABILITIES WERE REQUESTED
SINCE THE PROBLEMS INVOLVED IN PRESENTING A PERFORMANCE EXAMINATION TO
EXPERTS AND TYROS ARE QUITE DISSIMILAR,

THE FI1VE EXAMINERS FAMILIARIZED THEMSELVES WITH THE TENTATIVE RE=-
CORDING FORMS BEFORE THIS TRYOUT STARTED. THEY ALSO ACTED AS SUBJECTS

FOR EACH OTHER, ONE OF THE BEST WAYS OfF BECOMING FAMILIAR WIT4 A PROGRAM
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SUCH AS THIS, FREQUENT CRITIQUES OF THEIR BEHAVIOR IN ADOMINISTERING

THE STATIONS ASSICNED TO THEM WERE HELD IN THIS FERIOD. EAcCH EXAMINER
WAS ASSIGNED TO TWO STATIONS IN A GIVEN ROOM WHILE THE RESPONSIBILITY FOR
THE NINTH STATION WAS A5SUMED BY THE EXAMINER IN CHARGE WHO ALSC PRE-
SENTED AN INTRODUCTORY STATEMENT TO THE MINEMEN SUBJECTS AND SUPERVI!ISED
THEI R MOVEMENT FROM STATION TO STATION,

AFTER THE EXAMINERS HAD A CHANCE TO ADMINISTER THE STATIONS TO
THE TRYOUT GROUP A CONFERENCE WAS HELD WITH THE CONTRACTOR'S REPRESENTATIVE.
DURING THIS MEETING, SUGGESTED CHANGES WERE NCTED AND D!SCUSSED, AND FUR-
THER CRITIQUING TOOK PLACE. THLC CONCEPTS OF RELIABILITY, VALIDITY, AND
OBJECTIVITY OF RECORLING WERE ALSO DISCUSSED. EMPHASIS WAS PUT QN PRE -
SENTING A STATION TO EACH SUBJECT IN THE SAME WAY, FREQUENT EXAMPLES
WERE GIVEN, SUCH AS HAVING THE SWITCHES ON THE PANEL OF A TEST SET IN
THE SAME POSIT!ION FOR EACH EXAMINEE OR INSURING THAT TOOLS WERE PRESENTED
{N EQUIVALENT COND!TION EACH TIME THEY WERE USED. IT WAS POINTED OUT
THAT VIGILANCE WAS NECESSARY HERE; TOOLS, FOR INSTANCE, REQUIRE FREQUENT
SHARPENING .

THE |15 SUBJECT PRELiMINARY TRYOUT MADE IT POSSIBLE TO CHECK THE
OPERATION OF THE GEAR USED IN THE RESEARCH, INFORMATION GATHERED DURING
THIS PERIOD MADE IT POSSIBLE TO ANTICIPATE APPARATUS PROBLEMS AND TO BE
PREPARED TO SUBSTITUTE EXTRA COMPONENTS. TWO CHANGES INCCRPORATED IN
THE FINAL FORM OF THE CRITERION MEASURES REFLECT THIS ADVANTAGE, IN THIS

PERIOD IT WAS DISCOVERED THAT THE FIRING MECHANISM OF THE MiNE Mk Z6 Mop |
R
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WAS SENSITIVE TO INFLUENCES NEAR THE STATION; AS A RESULT A LEAD TO THE
SEARCH COIL WAS DIRCONNECTED FOR THE FINAL FORM AND THE DIRECTIONS RE-
VISED.ACCORDINGLY THE PLAN TO HAVE ONE EXTRA COPY OF THE CD=14 MECHANISM
EMPLOYED WAS REVISED UPWARD SINCE THE TRYOUT SUGGESTED THAT THIS COMPONENT
WAS SUBJECT TO DAMAGE BY INEXPERIENCED SUBJECTS.

IN ADDITION TO EXAMINER TRAINING AND APPARATUS CHECKS THE TRYOUT MADE
IT POSSIBLE TO CLARIFY SUCH ADMINISTRATIVE PROBLEMS AS THE ROUTING OF SUB=-
JECTS THROUGH THE EXAMINATION ROOMS., THE RESULTS OF THE TRYOUT POINTED
TO THE NEED FOR AN EXTRA EXAMINER TO ALLOW THE EXAMINER IN CHARGE MORE
OPPORTUNITY TO KEEP A CAREFUL CHECK ON ROUTING AND THE SECURITY OF SCORING
FORMS, AS A RESULT BEFORE THE FINAL EVALUATION OF |||l MINEMEN A SIXTH
EXAMINER WAS TRAINED IN THE ADMINISTRATION OF ALL STATIONS. AN ADVANTAGE
OF THIS ADDITION WAS THAT IT MADE AN EXAMINER AVAILABLE TO TAKE THE PLACE
OF ONE CALLED OUT ON WATCH OR SICK CALL. THE EXPERIENCE GAINED IN THIS
TRYOUT ALSO CONFIRMED THE JUDGEMENT THAT MINEMEN SHOULD BE STARTED ON ONE
OF THE EASIER STATIONS.

PERHAPS THE MOST IMPORTANT RESULT OF THE PREL IMINARY TRYOUT WAS THE
OPPORTUNITY PROVIDED TO REVISE THE CRITERION MEASURE. NO AMOUNT OF NON=-
OPERATIONAL PLANNING WILL ERADICATE THE "BUGS" LIKELY TO ARISE IN THE OPERA-
TIONAL SITUATION. A LIVE "FULL-DRESS REHEARSAL'" 1S REQUIRED IN ANY TESTING

PROGRAM OF THIS NATURE.

THE EXAMINERS WERE ORIENTED BEFORE THE PRELIMINARY TRYOUT PERIOD THAT
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REVISION WOULD BE NECESSARY, THEY WERE DIRECTED TO BE ON THE ALERT FOR
INDICATIONS OF THE NECESSITY FOR CHANGES. DBOTH THE EXAMINERS AND THE
CONTRACTOR'S REPRESENTATIVE MADE OBSERVATIONS IN THIS PERIOD WHICH RE=

SULTED IN CHANGES MADE FROM FOUR POINTS OF VIEWS,

(') Ivem apDITIONS THIS INCLUDED BU!LDING INTO SCORABLE |TEMS

OBSERVED CRITICAL BEHAVIORS AND COMMON
MISTAKES NOT INCLUDED IN THE PRELIMINARY
FORM AS ITEMS,

(2) 17em DeLeTion: THIS STEP INVOLVED DELETING OR CHANGING
ITEMS FOUND TO BE SO EASY THAT ALL MEN
SUCCESSFULLY PASSED THEM OR SO DIFFICULT
THAT NO ONE COMPLETED THEM.

(3) ITEM CHANGE: THIS INVOLVED TWO FACETS, CHANGES IN
DIRECTIONS AND CHANGES IN THE CRITERIA

FOR SCORING.

(4) 17em orDER: THIS MODIFICATION CONCERNED THE ADMINISTRA=-

TIVE SCORING OF THE ITEM RATHER THAN THE
= ITEM CONTENT., |T CONSISTED IN A SHIFT IN
THE PLACE WHERE AN ITEM WAS SCORED.
SEVERAL MINOR MODIFICATIONS WERE MADE IN THE CRITERION MEASURE FORM

AS A RESULT OF EXPERIENCE WITH IT DURING THE TRYOUT, THESE WERE IN THE

NATURE OF REVISIONS WHICH MADE THE SCORING FORM EASIER TO USE,
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CHAPTER VI

OVERVIEW OF THE CRITERION STATIONS

THIS CHAPTER PRESENTS A SHORT CESCRIPTION AND A PICTURE OF EACH OF 7THE
NINE STATIONS FINALLY DEVELOPED FOR THE CRITERION MEASURE. THESE ARE PRE=-
SENTED O GIVE A GENERAL IDEA OF THE FINAL PRODUCT OF THI3 PROJECT, MoRE
SPECIFIC INFORMATION ABOUT EACH STATION WILL BE FOUND IN ApPENDIX B,

EACH MORNING OF ADMINISTRATION A GROUP OF MINEMEN REPORTED TO THE
RESE ARCH ROOMS AitD WERE GIVEN AN ORIENTATION TO THE PROJECT. THE MNC N
CHARGE ORALLY PRESENTED THE FOLLOWING INITIAL BRIEFING:

"SOME OF YOU ARE PROBABLY WONDERING WHAT THIS 1S ALL ABOUT. IF YOU
WILL GIVE ME YOUR ATTENTION |'LL GIVE YOU A RUN-DGWN OF THE EXAMINATION
YOU WILL TAKE TODAY,

"THE EXAMINATION IS BEING MADE UP BY A CIVILIAN RESEARCH OUTFIT AS A
MEASURE OF MINEMEN'S ABILITY. THEY NEED YOUR HELP IN MAKING IT A BETTER
EXAMINATION. YOU CAN HELP BY PAYING CLOSE ATTENTION TO DIRECTIONS AND
FOLLOWING THEM THE BEST WAY YOU KNOW HOW.

"THE PURPOSE OF THE EXAMINATION IS TO FIND OUT HOW WELL A MINEMAN CAN
DO SOME OF THE IMPORTANT JOBS THAT ARE ASSIGNED TO HIM. IT IS NOT A SPEED
TEST. IT IS THE TYPE OF EXAMINATION THAT IS SOMETIMES CALLED A PRACTICAL
FACTORS EXAM OR A PERFORMANCE TEST. IT IS NOT A PAPER AND PENCIL TEST.

YOU WILL BE ASKED TO DO JOBS LIKL THE ONES YOU HAVE DONE BEFORE. THE

SCORE YOU MAKE WIiLL BE USED ONLY BY THE RESEARCH OUTFIT. THE EXAMINATION
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HAS NOTHING TO DO WITH ADVANCEMENT OR REDUCTION IN RATING. THE SCORES
WILL BE REPORTED AS STATISTICS, THEY WILL NOT BE REPORTED BY NAME, AND
WILL NOT GO INTO YOUR RECORDS. MOST OF YOU WILL GET A PRETTY GOOD IDEA
OF HOW YOU'RE DOINC AS YOU GO ALONG. BUT THE EXAMINERS HAVE BEEN TOLD
NOT TO GIVE YOU THE SCORE YOU MAKE.

"THE EXAMINATION IS MADE UP OF NINE STATIONS WHICH YOU WILL TAKE IN
DIFFERENT CRDCRS. AN EXAMINER WILL GO ALONG WITH YOU TO GIVE YOU DIREC-
TIONS AND WATCH YOU WORK., HE WILL WRITE DOWN WHAT, AND HOw, YOU DO AT
EACH STATION, THE WHOLE EXAMINATION WILL TAKE YOU ABOUT FOUR HOURS.

"BEFORE | BRIEF YOU ON THE ACTUAL TAKING OF THE EXAM, ARE THERE ANY
QUESTIONS? (PAUSE FOR AND ANSWER QUESTIONS.)

"NOW ABOUT THE TAKING OF THE TEST - WE KNOW THAT MANY OF YOU HAVE
NOT RECENTLY, OR PERHAPS NEVER, DONE SOME OF THE JOBS YOU'LL BE ASKED
TO DO TODAY. OTHERS YOU'LL KNOW SCMETHING ABOUT, BUT WILL NOT FEEL TOO
SHARP ON THEM. REMEMBER THIS HOWEVER, EVERY STATION IS SET UP SO THAT
EVERYONE CAN GET SOME POINTS AND PROBABLY NOBODY CAN GET ALL THE POINTS.
EVEN IF YOU THINK YOU KNOW NOTHING ABOUT A JOB YOU ARE GIVEN TO DO, GO
AHEAD WITH IT THE BEST WAY YOU KNOW HOW. IF YOU GET IN A JAM THE EXAMINER
WILL HELP YOU OUT. YOU WILL BE ASKED TO MAKE CERTAIN TESTS; SOMETIMES
YOU WILL MAKE THE WHOLE TEST, SOMETIMES ONLY A PART OF IT. YOU WILL
SOMET IMES BE GIVEN DIRECTIONS TO TELL THE EXAMINER WHEN YOU HAVE FINISHED

CERTAIN STEPS - BE SURE TO DO THIS. WHEN YOU DO HE wILL DO ONE OF SEVERAL
THINGS:
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I. HE MAY ASK YOU QUESTIONS
2. HE MAY SCORE WHAT YOU HAVE DONE UP TO THAT TIME
3. HE MAY SET YOU UP FOR THE NEXT STEP.

"THE EXAMINER MAY INTERRUPT YOU AT ANY TIME TO DO ANY OF THESE
THINGS, | TOLD YOU THAT THIS IS NOT A SPEED TEST, BUT WE DO WANT TO KEEP
THE THING MOVING SO DON'T WASTE ANY TIME. WE DCGN'T WANT ANY BOTTLE ~-NECKS
TO OCCUR.

"SOME OF THE DIRECTIONS YOU GET WILL BE PRINTED ON CARDS, BE SURE
THAT YOU READ ALL THE DIRECTIONS BEFORE YOU START TO DO ANYTHING. READ
EVERYTHING ON THE CARD WHEN IT IS FIRST GIVEN TO YOU. YOU MAY ASK THE
EXAMINER QUESTIONS IF ANYTHING IS NOT CLEAR TO YOU. MAKE SURE YOU UNDER-
STAND WHAT TO DO BEFORE DOING IT,

"AS YOU MIGHT EXPECT SOME OF THE GEAR YOU WILL WORK WITH HAS BEEN
MODIFIED, BUT IF YOU ARE TOLD THE GEAR IS IN WORKING ORDER YOU CAN BELIEVE
IT. BUT EVEN IF YOU ARE TOLD THE GEAR IS 0.K., YOU SHOULD MAKE THE USUAL
ROUTINE CRHECKS.

"NOW WE WANT TO GET SOME INFORMATION FROM YOU ABOUT YOUR EXPERIENCE.
FILL OUT THESE FORMS. (PASS FORMS.) RAISE YOUR HAND IF YOU HAVE ANY
QUESTIONS."

THE MINEMEN WERE THEN INTRODUCED TO THE EXAMINER WHO STARTED THEM
OFF ON THCIR FIRST STATION. EACH MINEMAN WAS ROUTED FROM EXAMINER TO

EXAMINER AS HE FINISHED THE TWO STATIONS ADMINISTERED 8Y EACH. As EACH
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MAN STARTED HIS FIRST STATION, A SPECIAL EFFORT WAS MADE BY THE EXAMINER
TO PUT HIM AT EASE AND TO C37ABLISH A COMFORTABLE ATMOSPHERE,

IT SHOULD BE NOTED THAT EACH STATION WAS STRUCTURED SO THAT A FAILURE
IN EARLY STEPS wOULD IN NO WAY PREVENT THE SUBJECT FROM GETTING A SCORE
ON LATER |ITEMS,

THE READER MAY FIND 1T HELPFUL TC REFER TC THE PRINTED RECORDING
FORM FOR EACH STATION WHILE READING THE REST OF THIS CHAPTER. THESE

FORMS wiLL BE FOUND IN APPENDIX B.
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BATTERY LOAD TEST
STATION |

CONF IDENT I AL

«35«

e R T




oy

$ip

e g

SEY R R

i

ERDHY

IR PO Re s

CONF IDENT 1AL

BATTERY LOAD TEST
STATION |

THIS STATION WAS DESIGNED TO MEASURE A MI!NEMAN'S ABILITY
TO PREPARE AND USE TEST SET MK 61 Mop | IN A ROUTINE MANNER.
THE STATION INVOLVED THREE MAJOR PARTS: (A) IDENTIFICATION CF
COMPONENTS, (B) PREPARATION OF THE TEST SET, AND (c) MAKING
THE LOAD TEST ON BA 241/U, ONE ASPECT OF A MINEMAN'S PER-
FORMANCE WHICH WAS RATHER HEAVILY WEIGHTED AT THIS STATION
WAS THE MAKING OF NECESSARY ROUTINE VISUAL CHECKS. As CAN
IN THE PHOTOGRAPHS THE NOMENCLATURE ON EACH COMPOUNENT

BE SEEN

WAS COVERED WITH MASKING TAPE, THE WIRING OF THE TEST SET WAS

MODIFIED SLIGHTLY SO THAT WHEN THE SELECTOR SWITCH WAS PLACED
IN A GIVEN POSITION THE APPROPRIATE METER READING WAS PREDE=-
TERMINED., THE DIRECTIONS GIVEN TO THE SUBJECT ON CARDS WERE

A SLIGHTLY EDITED VERSION OF MATERIAL DRAWN FROM THE RELEVANT

OP AND WERE PHRASED IN THE STYLE OF THE OP DIRECTIONS.
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M-li SCHEMATIC READING
STATION 2
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M-Il SCHEMATIC READING
STATION 2

AT THIS STATION EACH MINEMAN WAS GIVEN AN OPPORTUNITY TO
DEMONSTRATE HIS KNOWLEDGE OF A SAMPLING OF SIMPLE ELECTRONIC
ASPECTS OF THE M=|| FIRING MECHANISM, THE FUNCTIONS TESTED
INCLUDED:

A) SCHEMATIC DIAGRAM READING

B) USE OF RESISTOR COLOR CODE

c) use oF OHM'S LAW IN MAKING A BREADBOARD CIRCUIT

D) MAKING A SIMPLE HOOK=UP FROM A WIRING DIAGRAM

THE EMPHASIS WAS NOT SO MUCH ON '"DOES HE KNOw'" AS iT wAS
oN "cAN HE D0". FOR EXAMPLE, THE DIRECTIONS REQU!RED THE MINE=
MAN TO USE OHM'S LAW IN DETERMINING THE VOLTAGE AT GIVEN POINTS
ON A BREADBOARD CIRCUIT. THREE DIFFERENT BREADBOARDS WERE EM=
PLOYED AT THIS STATION, A PHOTCGRAPH OF THEM APPEARS IN APPEN-
DIXx B. THE SCHEMATIC DIAGRAM USED WAS A |5 By 20 INCH ENLARGE=-

MENT oF Ficure 3, OP 681 (cHanGE 1),
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CD-14 SETTING
STATION 3
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CD-14 SETTING
STATION 3

THERE WERE TWO PARTS TO THIS STATION, THE FIRST EMPLOYED
A CD=14 MECHANISM AND THE SECOND A SCHEMATIC DIAGRAMs THE PRO=-
BLEM REQUIRED THE MINEMAN TO SET THE MECHANISM USING DATA PRE-
SENTED IN A CONTEXT DIFFERENT FROM THE USUALs THE COMPLEXITY
OF THE MIrEMAN'E_BILLET AND THE READING OF OP'S REQUIRED THAT

/J

THE MINEMAN FREQUENTLY ABSTRACT RELEVANT INFORMATION FROM A
BACKGROUND OF |IRRELEVANT DATA, TwO OF THE CRITICAL ITEMS OF
THIS STATION EVALUATED THE ABILITY TO DO THIS. OTHER OPERA-
TIONS REQUIRED I THE CD=14 SETTING WERE MORE ROUTINE. IN THE
SECOND PART OF THE STATION THE EMPHASI|S WAS ON TRACING THE CIR=-

CUITS OF AN ENLARGEMENT ofF Figure 10, Pace 26, OP 956,
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Figure 3.
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TUBE STRAP MANUFACTURE
STATION 4
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TUBE STRAP MANUFACTURE
STATION 4

THE MINEMAN'S SELECTION AND USE OF SOME COMMON HAND TOOLS
WAS TESTED AT THIS STATION. HIS ABILITY TO ABSTRACT INFORMA=
TION FROM A SIMPLE ORDNANCE DRAWING WAS ALSO CHECKED. THE MINE=-
MAN WAS PRESENTED WITH A PIECE OF METAL STOCK, THE DRAWING,AND
DIRECTIONS TO FABRICATE A TUBE STRAP (SEARCH COIL RETAINING
BAR) UP TO THE POINT OF DRILLING HOLES. THE OPERATIONS [N«
VOLVED WERE (A) MAKING A LAYOUT OF THE FOUR HOLES ON THE BAR,
(8) SCRIBING AND CUTTING THE BAR TO LENGTH AND (C) TRIMMING T
WITH A FILE., THE FINAL PRODUCT AT THIS STATION WAS SCORED
USING A TRANSPARENTY PLASTIC JIG MADE TO THE TOLERANCES IN=-

oI1cATED ON BuOro Dwa 415913,
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FIRING MECHANISM M-5
STATION 5

CONF I DENT ! AL

=47~



g

CONF IDENT I AL

FIRING MECHANISM M-5
STATION 5

THE EVALUATIONS MADE AT THIS STATION INCLUDED THE MINE=-
MAN'S (A) FAMILIARITY WITH FUSING THE M=5 FIRING MECHANISM,
(B) HiIs USE OF AN OHMMETER FOR TROUBLESHOOTING, AND (C) HIs
CAREFULNESS IN MAKING A FINAL INSPECTION. FOR ADMINISTRATIVE
REASONS THE USE OF A MICROMETER WAS APPENDED HERE. IN THE
EXAMINERS' JUDGEMENT AND AS SUGGESTED BY AN ANALYS!S OF STA=-
TIONS THE M=5 WAS LESS FAMILIAR TO MINEMEN THAN OTHER FIRING

MECHANI SMS EMPLOYED IN THE RESEARCH.
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FIRING MECHANISM A-8
STATION 6
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FIRING MECHANISM A-8
STATION 6

AT STATION © THE MINEMAN WAS REQUIRED TO PREPARE THE
Mx 65 AND THE MK 66 TEST SETS FOR TESTING THE A=8 FIRING
MECHANISM. WHEN THIS WAS COMPLETED HE UNDERTOOK THE SR-9
Mob O TIME=OUT TEST. THE PERFORMANCE DESIRED AT THIS STA-
TION WAS SIMILAR IN NATURE TO THAT OF THE BATTERY LOAD TEST,

THE DIRECTIONS GIVEN WERE AGAIN OF THE OP VARIETY.
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SOLDERING
STATION 7
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SOLDERING
STATION 7

AT THE SOLDERING STATION THE MINEMAN WAS GIVEN DIRECTIONS
YO SOLDER THE LEADS OF A FIVE CONDUCTOR CABLE TO THE PINS OF
AN AMPHENOL PLUG, THE ITEMS SCORED INCLUDED SUCH THINGS AS
THE CARE OF THE SOLDERING IRON, THE SELECTION AND USE OF MA=-
TERIALS FOR SOLDERING, THE MINEMAN'S SOLDERING TECHNIQUE, AND
THE QUALITY OF THE FINAL PRODUCT. APPROXIMATELY ONE-THIRD

OF THE ITEMS WERE CONCERNED WITH THE FINAL PRODUCT.
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OPERATIONAL TEST

MINE MK 36 MOD |
STATION 8
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OPERATIONAL TEST MINE MK 36 MOD |

STATION 8

THE MINEMAN'S TASK AT STATION 8 WAS THE COMPLETIOM QF
AN OPERATIONAL TEST IN A NON=ROUTINE CONTEXT. RATHER THAN
PRESENTING THE DIRECTIONS IN THE USUAL FORM, THE EXAMINER
GAYE THE EXAMINEE INFORMATION RELEVARNT TO THE CONDITION OF
INSTALLED MINE COMPONENTS AND A DESCRIPTION OF THE TEST SET
USED., THE TEST SET DESCRIPTION WAS A SLIGHTLY EDITED VER~
SION OF SECTION 5.1, OP 1860, MiNe AND DeEPTH CHARGE TEST SETS,
ALL INFORMATION NECESSARY TO THE SUCCESSFUL COMPLETION OF THE
OPERATIONAL TEST WAS CONTAINED IN THE MATERIAL PRESENTED. THE
MINEMAN'S MAJOR PROBLEM WAS TO DERIVE AND PUT IN PROPER SE=~
QUENCE THE ESSENTIAL STEPS. THE PROBLEM SOLVING SITUATION
PRESENTED HERE WAS DESIGMNED TO EVALUATE THE MINEMAN'S ABILITY

TO FIND, COMPREHEND, AND INTERPRET OP MATERIAL.
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BUTTON-UP
STATION 9
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BUTTON- UP
STATION 9

THE NINTH STATION, BUTTON=UP, WAS THE SHORTEST IN TERMS

OF THE NUMBER OF SCORED ITEMS. HERE, THE MINEMAN WAS DI~
RECTED TO REMOVE A COVER PLATE, INSPECT THE RUBBER GASKET,
AND THEN REPLACE AND SECURE THE COVER PLATE. |N ORDER TO
ECONOMIZE IN THE USE OF COMPONENTS AND SPACE, THESE OPERA=-
TIONS WERE CARRIED OUT ON THE FORWARD END OF THE MINE CASE
OFf STATION 8, THE MINEMAN PERFORMED ON THE NOSE FILLING
HOLE OF THE MINE MK 36 Mop |. THIS JOB REQUIRED THE USE OF
A SPEED SOCKET WRENCH AND A TORQUE WRENCHe THE MOST CRITI=-

CAL ITEMS CONCERNED THE PROPER SEQUENCE OF STUD TIGHTENING

AND RECHECKING,
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As A LOGICAL CONCLUSION TO THIS OVERVIEW OF THE MINE STAT!ONS OF
THIS CRITERION MEASURE THE READER 15 ADVISED TO CONSULT THE GRAPH WHICH
ILLUSTRATES THE AVERAGES (MEANS) MADE BY THE D!'FFERENT MINEMAN PAY GRADES
EVALUATED, ‘THIS GRAPH (F1GURE 10) ALSO SHOWS THE AVERAGE SCORES MADE AT

EACH STATION; IT WILL BE FOUND ON PAGE 66.
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CHAPTER VI |

RESULTS OF THE ADMINISTRATION OF THE CRITERION MEASURE

THIS CHAPTER PRESENTS THE RESULTS OF THE ADMINISTRATION OF THE
CRITERION MEASURE TO |1l MINeEMEN AT THE U, S. NavaL Ming Depot, YOoRKTOwN,
VIRGINIA,

THE MINEMEN WERE EVALUATED DURING THE PERIOD |6 MAaRcH T0 5 FEBRUARY
1954, THE NUMBER TESTED EACH DAY VARIED BECAUSE OF SUCH ROUTINE MATTERS
AS PAY DAY, SICK CALL, ETCe., BUT AVLCRAGED ABOUT EIGHT MEN PER WORKING
DAY, THE CHARACTERISTICS RECORDED FOR EACH OF THE ||| MINEMEN ARE PRE=-
SENTED IN APPENDIX A, THESE DATA INCLUDE PAY GRADE, MONTHS OF SERVICE
IN THE NAvVY, YEARS OF CIvILIAN EDUCATION, GCT scORE, AND GRADES MADE IN
THE ELEMENTARY MiNE WARFARE COURSE GIVEN AT U, S5, NavaL ScHooLs, MInNE
WARFARE, YORKTOWN, VIRGINIA.

THE MEN EVALUATED WERE ALL FROM THE Depot except FoOur MNC's, FOUR
MNI's, oNE MN2 anD Two MN3's wHO WERE DRAWN FROM THE MINE WARFARE SCHOOL.
IN APPENDIX A THE RAW DATA SHOWING THE AVERAGES (MEANS) AND VARIABILITY
(STANDARD DEVIATIONS) OF EACH PAY GRADE FOR THE PERSONAL CHARACTERISTICS
AS WELL AS FOR THE VARIOUS SUB-TEST SCORES 1S PRESENTED. THE MEANS AND
STANDARD DEVIATIONS OF THE PERSONAL CHARACTERISITCS OF THE MINEMEN ARE
SHOWN IN A MORE EASILY COMPARED FORM IN TaBLe |.

THE MEN EXAMINED REPRESENT THE MAJORITY OF THT MINEMEN STATIONED

AT THE MiINE DerPoT., ALL AvaiLABLE MEN AT THE DEPOT wriRE EvaLuUATED,
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Fiaure 10 PRESENTS THE AVERAGE RESULTS (MEANS) OF THE MOST DIRECT
SCORING PROCEDUREs THE RAW DATA ON WHICH THIS GRAPH |S BASED ARE THOSE
ofF ApPenDixX A, THESE RAwW DATA ARE SIMPLY THE NUMBER OF iTEMS SUCCESSFULLY
COMPLETED AT EACH STATION COMBINED INTO A TOTAL SCORE. THE SEGMENTS OF
THE BARS ILLUSTRATE THE MEAN NUMBER OF |TEMS, BY STATION, THAT EACH PAY
GRADE SUCCESSFULLY COMPLETED. THE WHOLE SAR FOR A GIVEN PAY GRADE CORRE-
SPONDS TO AN AVERAGE OF THE TOTAL NUMBER OF ITEMS PASSED, FOR THAT PAY
GRADE. THE TOP BAR SHOWS THE NUMBER OF ITEMS IN EACH STATION THAT MADE
uP THE |60 TOTAL POSSIBLE ITEMS. FIGURE |0 SHOWS THE OIFFERENTIAL BETWEEN
PAY GRADES ON THE CRITERION MEASURE,

IN ADDITION TO SCORING THE NUMBER OF ITEMS CORRECTLY DONE AT EACH
STATION AND COMBINING THESE INTO A TOTAL SCORE FOR EACH MINEMAN, A SECOND
SCORING PROCEDURE WAS DFEVELOPED. THIS DEVELOPMENT TCOK PLACE CONCURRENTLY
WITH THE DEVELOPMENT OF ITEMS AND IS BASED ON THE ITEM TYPES DISCUSSED IN
CHaesTER |1l UNMDER THE SECTION ENTITLED "INITIAL PREPARATION OF STATION
ITeEMs"e THIS SCORING PROCEDURE, REFERRED TO HEREIN AS DI1AGNOSTIC SCORING,
IS ESSENTIALLY A GROUPING TOGETHER OF ITEMS OF THREE kINDs: (1) FacrT,

(2) PerrFormance, anD (3) HIGHER LEVEL, WHY - WHEREFORE TYPES. OF COURSE
NOT ALL ITEMS COULD BE CLASSIFIED NEATLY INTO A SINGLE CATEGORY. SOME
ITEMS, FOR EXAMPLE, CALLED FOR BOTH FACTS AND PERFORMANCE AND INDEED,
FIVE OF THE 160 1TEMS WERE CLASSIFIED AS COMBINING ALL THREE KINDS.

THE ITEMS WERE DIVIDED INTO THREE SCALES LABELED HEReIN F (Fact),
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P (PerForMANCE), AND W (WHY WHEREFOR). THE F SCALE, THEN, CONTAINED ALL
iTEMS REQUIRING KNOWLEDGE OF A FACT. |F A GIVEN iTEM ALSO REQUIRED PER-
FORMANCE OR REASONING iT MiGHT APPEAR !N THE OTHER SCALE OR SCALES.

THE F SCALE WAS MADE UP OF iTEMS WHICH WERE CLASSIFIED AND CODED

AS FOLLOWS:

Scare Cobe NuMeer ofF | TEMS
F 20
FP 29
65 Items ToTaL
Fw Il
FPW 5

THe P SCALE INCLUDED:

Scate CooE NUMBER OF |TEMS
P 66
FP 29
PW 18 118 Items ToraL
FPw 5

THE W SCALE WAS MADE UP OF:

Scare Cooe NumBer ofF | TeEMS
W I
Fw N
45 J1ems TovaL
PW 18
FPwW 5
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FIGURE Il. DIAGNOSTIC SCALE MEANS
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REFERENCE TO ApPENDIX B, WHERE ITEM CHARACTERISTICS ARE PRESENTED,
WILL ALLOW DETERMINATION OF THE SCALE INTO WHICH A GIVEN ITEM WAS CODED.

Each ofF 7HE IIl SCORING FORMS RESULTING FROM THE ADMINISTRATION WAS
SCORED ON THE THREE SCALES SEPARATELY AND AN F, P, AND W SCORE WAS RE=-
CORDED FOR EACH MINEMAN., THESE SCORES WiLL BE FOUND IN APPENDIX A WITH
THE RAW SCORES. FIGURE || SHOWS THE MEANS OF THESE DATA IN BAR GRAPH
FORM FGR EACH OF THE THREE SCALES., A COMPARISON CAN EASILY BE MADE
BETWEEN PAY GRADES BY REFERRING TO THIS GRAPH ON PAGE 08.

A WDRD ABOUT THE DIAGNOSTIC SCALES IS IN ORDER HERE. THE F scaLE
SCORE WOULD SUGGEST HOW MUCH "Book KNOWLEDGE" A MINEMAN POSSESSED ABOUT
THE CONTENT OF THE CRITERION MEASURE WHILE THE P SCALE SCORE BASED ON
THE MAJORITY OF THE [TEMS INDICATES HOW WELL THE MINEMAN CAN PERFORM
IN THE PRACTICAL SITUATION, THE W SCALE SCORE CAN BE INTERPRETED TO
SUGGEST THE MINEMAN'S "KNOw-HOW' OVER AND ABOVE HIS COMPREHENSION OF
ROUTINE MATTERS. FURTHER DISCUSSION OF THE TECHNICAL ASPECTS OF THIS
SCORING AS WELL AS OTHER STATISTICAL CONSIDERATIONS RELEVANT TO THE

RESEARCH WILL BE FOUND IN ApPEnNDIX C, StaTisTicaL DaTa,
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APPENDIX A
| RAW DATA ON INDIVIDUAL MINEMEN BY
| PAY GRADE
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APPENDIX A

THIS APPENDIX MADE UP OF FOUR FOLD=-OUT PAGES FRESENTS THE RAW
DATA COLLECTED IN THIS sTubY, ON EACH OF THE FOUR PAGES THE COLUMN
HEAD !NGS ARE THE SAME. FOLLOWING THE SUBJECT NUMBERP ARE FOUR COLUMNS

PRESENTING PERSONAL DATA.

Mos. SERvVICE NUMBER OF MONTHS IN THE Navy,

~Yrs. Civ, ScH. NUMBER OF FULL SCHOOL YEARS COMPLETED.
GCT GENERAL CLASSIFICATION TEST SCORE.
ELem. Course GRADE GRADE RECEIVED BY MINEMAN IN ELEMENTARY

COURSE IN MINE WARFARE GIVEN AT U.S.
NavaL ScHooLs, MINE' WARFARE, YORKTOWN ,
VIRGINIA {| AND 2 DID NOT TAKE THIS
COURSE)

STATIONS | THROuUGH Y IN ORDER THESE ARE:

- BATTERY LOAD TEST

- M=l | ScHEMATIC READING

- CD=-14 SeTTING

- TuBE STRAP MANUFACTURE

M-5 FiIRING MECHANISM

- A-8 FIRING MECHANISM

- SOLDERING

- OPERATIONAL TEST MINE MK 36-I
- ButTON-UP

OO~ O Wwr—
]

THIS COLUMN PRESENTS A SIMPLE ADDITION
OF THE MINE STATIONS,

TOTAL ALL STATIONS

F ScaLe DiagNnosTic ScaLe - FacTt
P ScaLe Di1AGNOSTIC SCALE - PERFORMANCE
W ScALE D1AGNOSTIC SCALE = WHY=WHEREFORE

MEANS AND STANDARD DEVIATIONS ARE PRESENTED AT THE FOOT OF EACH
PAY GRADE COLUMN, IN COMPUTING STANDARD DEVIATIGONS N-l wAs usep FoOR

GROUPS CONTAINING LESS THAN 30 MEN,
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